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THE ARMY AIR FORCES BOARD 
Orlando, Florida 


5 June 1945 
ARMY AIR FORCES BOARD PROJECT NO. 44,69B452.26 
DEVELOPMENT AND TEST OF SPRAY 
EQUIPMENT FOR L-5 AIRCRAFT FOR DISSEMINATION OF INSECTICIDE DDT 


1. Inclosed herewith is report of AAF Tactical Center, dated 11 
May 1945, subject as above, 


2. This project was authorized by lst Indorsement to letter from 
AAF Board, dated 3 April 1945, subject: "Development and Test of Spray 
Equipment for L-5 Aircraft for Dissemination of Insecticide DDT", to 
Commanding General, Army Air Forces, 


3. The AAF Board concurs in the conclusions and recommendations 
as stated in the inclosed report, 


4. In accordance with paragraph 1 of indorsement referred to in 
paragraph 2 above, it is stated that developmental work is in progress 
to produce a demountable spray unit with a gross weight of not over 200 
pounds, This development is further described in inclosure 3. 


FOR THE ARMY AIR FORCES BOARD: 


A.C. STRICKLAND 
Brigadier General, U.S. Army 
President 
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ROBERT C. WALKER, Jre 
lst Lt., Air Corps, 
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Inclosure 1 
Directive for Project 


with lst Indorsement from Headquarters 
Army Air Forces 


dated 19 April 1945 
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THE ARMY AIR FORCES BOARD 
OFFICE OF THE PRESIDENT 
Orlando, Florida JRVD/TNB/dh-F 


FILE: April 1 ; 
Please address reply to: 
The PRESIDENT 
SUBJECT: Development and Test of Spray Equipment ARMY AIR FORCES BOARD 
for L-5 Aircraft for Dissemination of ORLANDO, FLORIDA 
Insecticide DDT. — ATTN: Armament Division 


TO: Commanding General, Army Air Forces, Washington 
25, D.C. (Attn: AAF Board Control Office). 


1. Reference letter, War Department, Office of Chief of Engineer, 
subject, "Airplane Sprayers", dated 24 January 1945, and subsequent 
indorsements thereto. 


2. In view of the fact that AAF Board Project No. F4095, "Test to 
Determine Suitability of Specially Designed Spray Equipment for Dissem- 
ination of DDT from B-25 and C-47 Aircraft", has been completed in the 
field, and final report is being prepared, a new project was activated 
for testing of subject equipment, Through an error in the forwarding of 
the test program, the statement of military requirement for Airborne Spray 
System (Light), which requested that the spray system be designed for 
installation on wing racks on I-5 aircraft, was omitted. Subsequently, 
the AAF Tactical Center developed a tank for installation behind the pilot's 
seat in the aircraft. Although the equipment is highly satisfactory, it 
does not meet the specifications outlined in the Statement of Military 
Requirement. Since this equipment has already been completed, the AAF 
Board feels that a report should be prepared and circulated to the various 
theatres, so that the equipment can be utilized, pending development of 
the spray tank for suspension on wing racks, which will probably take 
several months. A new project could then be activated for this work. 


3. In connection with the development of the spray system for wing 
rack suspension, the Air Technical Service Command advised that their 
priority on this project is 2B, while the AAF Board Project has a First 
Priority. It is therefore requested that the Air Technical Service 
Command priority be raised to 1A, so that the Air Technical Service Command 
and the AAF Board can carry out their development work simultaneously. : 
This priority is deemed advisable because of the urgent need in the theatres — 
for such equipment. 


FOR THE PRESIDENT: 
/s/ Gastav A. Neuberg 
GUSTAV A. NEUBERG 
Lt. Col., AGD 


Incl. fl Recorder 
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Basic: Ltr fr AAF Board dtd 3 Apr 1945, subject, "Development and Test 
of Spray Equipment for 1-5 Aircraft for Dissemination of Insec- 
ticide DDT." 


. 1st Ind. AFRET 
Headquarters Army Air Forces, Washington 25, D.C. 19 Apr 1945 


To: The President, Army Air Forces Board, Orlando, Florida 


1. It-is desired that action be initiated to prepare report for 
circulation to various theaters as recommended in basic communication. 
As availability of equipment that will permit airplanes to be employed 
for other uses will affect future requirements, subject report should 
clearly indicate that developmental work is in progress to produce a 
light Airborne Insect Spray System that can be readily attached to any 
standard AAF Liaison airplane equipped with suitable shackles. 


2. Assignment of 2B priority to this project is considered the 
highest that can be justified in accordance with provisions of AAF 
Regulation 65-3 dated 15 March 1945. 


3. When Air Technival Service Command produces a spray system to 
fulfill the requirements indicated for a suitable Airborne Insect Spray 
System (Light) it is desired that tactical suitability tests be conducted 
under Restricted classification and 2B priority. 


BY COMMAND OF GENERAL ARNOLD: 


/s/ HH. S. Ecklund, Col., AC 
For DONALD WILSON 
Major General, U. S. Army, 
Asst. Chief of Air Staff, 
Operations, Commitments & 
Requirements 
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Inclosure 2 
Army Air Forces Tactical Center Final Report 
Dated 11 May 1945 with Inclosures 
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HEADQUARTERS 
ARMY AIR FORCES TACTICAL CENTER 
ORLANDO, FLORIDA 


11 May 1945 
ARMY AIR FORCES BOARD PROJECT NO. 44,69B452.26 


Development and Test of Spray Equi pment for the L-5 Airplane for 
Dissemination of the Insecticide DDT. 


I. OBJECT: 


The object of this project is to provide a suitable spray unit 
for the L-5 (liaison type) airplane, which would utilize the full pay- 
load of this type aircraft; and to provide the most efficient and 
effective method for dissemination of DDI sprays for insect control. 


IIT. FACTUAL DATA: 


a. Cooperating Agencies. The results of this project 
represent the combined efforts of personnel of the following commands 


and agencies: Army Air Forces Tactical Center; Bureau of Entomology 
and Plant Quarantine, U. S. Department of Agriculture; Army Air Forces 
Air Technical Service Command; and the Army Service Forces Mobile CWS 
Unit, Bushnell, Florida, The plane spray equipment tested was designed 
and developed by the Orlando Laboratory, Bureau of Entomology and Plant 
Quarantine, U. S. Department of Agriculture. It was constructed by 
the Base Maintenance Shop, Orlando Army Air Base. 


b. Equipment for Dispersing Spray Materials. 


(1) An L-5 (liaison type) airplane was chosen because of 
its availability in all theatres of operations. In the use of the 
breaker bar equipment, a thirty-six gallon tank was fitted into the 
seat behind the pilot and a one-half inch herringbone pump, mounted 
on the left wing strut and operated by a wind-driven, four-bladed 
propeller. This developed one hundred and twenty pounds per square 
inch pressure for the propulsion of the solution (Cf. Figs. 1, 2, and 
5; Inclosure VII). Approval was obtained from »AF Air Technical 
Service Command authorizing the transport of a total of three hundred 
and fifty pounds of material, thus giving 32.4 percent mean aerodynamic 
cord (MAC) (Cf. Incl. II). A forty-two gallon tank was designed, 
which more nearly fulfilled the requirements of a maximum payload, 
retaining the features of accessibility and ease of removal. All 
biological and physical data contained in this report have been based 
on flights employing the earlier thirty-six gallon tank. The flow 
rates from the forty-two gallon tank have been shown to be camsistant 
with observations using the thirty-six gallon tank (Cf. Incl. III). 
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(2) Two types of spray dispensers were used, namely: 


(a) Modified L-4 Equipment. A Sprayer, Insect, 
Airplane, Complete (Spec. No. T-2281, Corps of 
Engineers), the Husman-Longcoy Apparatus, was 
modified for installation on the L-5 airplane by 
removing the venturi (Cf. Figs. 3 and 4, 

Incl. VII). 


(b) Breaker Bar Equipment. This consists of a 
breaker bar boom mounted under each wing (Cf. 
Figs. 1, 2, 6 & 7, Incl. VII). A breaker bar 
dispenser consists of the two sections: a 
tubing one-half inch in diameter and four feet 
in length, with forty holes of seventy-one wire 
gauge spaced equi-distant along its length; and 
a milled bar slightly beveled placed one-quarter 
inch from the spray opening. This is held in 
place by three mounting studs. A breaker bar 
boom is clamped to the wing struts of each wing. 
The spray liquid is delivered from the tank to 
each breaker bar by oil resistant hose through 
the gear pump. This develops one hundred twenty 
pounds pressure. Ten gallons of spray is dis- 
persed per minute. A cut-off valve between the 
pump and breaker bar permits the operator to 
turn the spray on and off at will. When not 
spraying, the back pressure on the pump acts as 
a brake, 


c. DDT Formilae. 5% DDT (w/v) in 20% No. 30 SAE lubricating 
oil and 80% No. 2 Diesel fuel oil (v/v) was used in all tests; 0.7% 
(w/w) Dupont oil red dye was added to permit colorimetric determinations. 


dad. Test Procedures. 
(1) Ground Phase. 


(a) Test plot - The test plot was located on level 
open grassland. Ten stations forty feet apart 
were laid out, placed at a ninety degree angle 
to the line of flight. Exceptions to this are 
noted in Inclosures IV and V. Plane courses 
were run up-, down-, and cross-wind. 


(b) Stations - Test data were obtained at each station 
by exposing containers of Anopheles quadrimaculatus 
larvae, petri dishes for flies, CWS plates for a 
quantitative determination of DDT deposit, and — 
magnesium oxide coated slides for particle size 
and mass deposit determinations (Cf. Figs. 8 
and 9, Incl, VII). 
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(c) Sampling methods - The following sampling methods 
were used for making swath-width and other 
determinations, 


1. Anopheles Larvae Kill. A pint cardboard 
carton was exposed at each station with twenty 
early fourth instar Anopheles quadrimaculatus 
larvae. Percentage kill was recorded twenty— 
four hours after exposure to the spray. 


2- CWS Plates. Twelve—inch CWS porcelain plates 
were exposed to the spray and the DDI deposit 
calculated by a colorimetric determination of 
the dye. 


3- Magnesium Oxide Slides, Microscope slides 
were coated with magnesium oxide and the 
diameters of the deposited particles measured 
microscopically. Particle spectra (particle 
size range) were computed and mass deposit 
determined, 


&. Housefly Kill. Clean petri dishes were exposed 
to the spray. The time required to obtain 50 
percent and 100 percent knockdown respectively 
of laboratory reared Musca domestica was 
determined, This was done by placing wire 
screen cages containing houseflies over the 
exposed surfaces of the petri dishes. 


(2) Air Phase. 
(a) Plane speed: ninety miles per hour. 
(b) Altitudes: forty and one hundred feet. 
(c) Line of flight: up-, down-, and cross-wind. 
e. Auxiliary Aids. Meteorologic and photographic (Cf. Incl. VII). 


f. Results Obtained, Flow rate data for the modified L-4 equip- 
ment and the IL-5 breaker bar equipment are noted (Cf. Incl. III). 
Maximum operational efficiency was obtained with the L-5 dispenser, which 
gave an eighty foot swath-width at a dosage of 0.3 pounds DDT per acre. 
Data relative to the mortality of anopheline larvae, knock down of 
adult flies, deposition of DDT and median diameters of particles by 
weight and number for the modified L-4 and the 1-5 breaker bar equip- 
ment are presented. (Cf. Incl. IV and V). Particle size and dis- 
tribution for the L-5 breaker bar equipment are given in Inclosure VI. 
A highly satisfactory kill of mosquito larvae and knockdown of fly 
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adults was achieved under the conditions of these tests. The various 
biological, chemical, and physical means for determining the spray 
pattern showed a close inter-relationship. A more uniform spray 
pattern was produced with the L-5 breaker bar equipment. 


III. CONCLUSIONS: 
The following conclusions are made: 


a. The breaker bar spray unit, designed for the L-5 
(liaison type) airplane, as described, is a highly satisfactory unit 
for spraying solutions of DDI for purposes of insect control. 


b. The operation of this equipment is more efficient than 
the Sprayer, Insect, Airplane (Spec. No. T-2281), now under limited 
procurement by the Corps of Engineers, 


c. An efficient and effective control of insects in open 
and semi-open terrains can be obtained through the use of this equip- 
ment when used as recommended, 


d. The L-5 umit should have a capacity of forty-two gallons 
of DDT solution. 


e. Using a 5 percent solution of DDI in No. 2 fuel oil and 
employing 0.3 pounds per acre under optimum conditions an area of 
sixty-one acres can be covered during one flight. Half this area can 
be covered employing 0.6 pounds per acre. 


f. Using a five percent solution of DDT, wnen the plane was 
flown with a distance of 160 ft. between lines of flight, a dosage of 
0.15 pounds per acre resulted; at a distance of 80 feet, 0.3 pounds 
per acre resulted; and at a flight distance of 40 feet, 0.6 pounds 
per acre resulted. 


. ge The optimum conditions of flight to meet varying field 
requirements including semi-open terrain and various insect conditions 
are as follows: 


(1) Altitude of release: 40 to 100 feet above the ground 
or above the tree tops. 


(2) I. A. S.: 90 to 100 miles per hour. 
(3) Wind velocity: 3 to 10 miles per hour. 


(4) Line of flight: at a right angle to the direction 
of the wind or within 22.5 degrees thereof (Cf. AAF Bd Report F-4095). 
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(5) Distance between lines of flight: 80 feet (0.3 
pounds per acre); 40 feet (0.6 pounds per acre). 


(6) Time of day: during conditions of inversion or low 
turbulence, e.g., early morning prior to one hour after sunrise. 


h. Spray recoveries of over 95 percent were obtained under 
a seven mile per hour wind over a distance of 525 feet from the line of 
flight as determined by both the CWS colorimeter method and the use 
of the magnesium oxide slide method. 


i. The median particle size in these tests was 160 micra by 
weight and 80 micra by number. A more even deposit of spray to 200 
micra was obtained in this project than had been observed in previous 
studies using heavier aircraft. (Cf. AAF Bd Project F-4095 and 
Inclosure VI). 


IV. RECOMMENDATIONS: 
It is recommended: 


a. That the L-5 breaker bar spray unit, as tested and 
described, be accepted for limited procurement and use by the Army 
Air Forces for the spraying of DDT for purposes of insect control. 


b. That a dosage of approximately 0.3 to 0.6 pounds of DDI 
per acre be used to insure adequate coverage. 


c. That for best results, DDI spray operations be carried 
out ~— as possible under optimum flight conditions. (C*- Par, 
III ge). 


V. DISCUSSION. 


a. Developmental Background. The first airplane spray 
equipment for DDT was developed in 1943 by engineers of the Orlando 
Laboratory of the U. S. Department of agriculture. A twenty-five gallon 
tank placed behind the pilot was connected through a wind-driven 
herringbone pump to a boom of four impactor jets located along the 
edge of a venturi fastened beneath the belly of the plane. The pur- 
pose of the venturi was to increase the air pressure against the 
impactor plates of the jets. The apparatus designed for the L-4 air- 
plane, called the F-l spray apparatus (C.E. Spec. 2281), was sent out 
to various theatres for trials. Some use has been made of the L-4 
equipment as such or as locally modified for use on the more generally 
available L-5 airplane. The use of this equipment on the L-5 was not 


considered safe because of the adverse effect of the venturi on the 


flying characteristics of higher speed airplanes. Because of the 
greater speed of the L-5 of about 90 to 100 miles per hour, it was 
thought that the jet boom could be used without the venturi and that 
the output of DDT solution could be held to the required amount by 
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increasing the number of jets from six to eight. The previously used 
six jet boom on the Il-4 gave off four gallons per minute (forty-five 
pounds pressure). An IL-4 at sixty miles per hour making a forty foot 
swath would deposit 0.36 pounds of DDI per acre. This constituted a 
satisfactory method of applying light coverage DDT with the L-4 plane. 
The eight jet boom on the L-5 (modified L-4 equipment) producing a 
forty foot swath at ninety miles per hour, put out four gallons per 
minute with 45 pounds pump pressure or 0.25 pounds per acre. With an 
increase in pump pressure to 160 pounds, six gallons per minute were 
produced giving 0.36 pounds per acre. This was equally as satisfactory 
a result insofar as output was concerned as that obtained with the six 
jet boom (1-4). The greater speed, carrying capacity and maneuverability 
of the L-5 made this plane more desirable. An even greater output could 
be obtained by increasing the number of jets and the pump pressure. 


b. Advantages of Breaker Bar Equipment. These are summarized 


as follows: 
(1) A more uniform spray pattern is produced. 


(2) The interval between flights (swath width) is 
increased to eighty feet at a dosage of 0.3 pounds per acre, and to 
forty feet at a dosage of 0.6 pounds per acre. . 


(3) The equipment does not spray the fuselage with 
deleterious chemicals. 


(4) The apparatus is removed from under the plane, 
which is an advantage in rough landing fields. 


(5) The spray and spray plume are visible to the pilot 
at all times. 


(6) It is easier to make the equipment corrosion-proof. 


(7) Precautions should be taken, however, that the pump 
is not run dry. 


ce Dosage. The dosage range with this apparatus varies 

with three factors: the concentration of the solution, the altitude of 
the plane, and the pressure applied to the spray. The pressure should 
be determined individually. In order to obtain an economical aerial 
distribution of DDI, it is desirable that the output of the spray unit 
be constant. The L-5 spray unit is one of the few types of equipment 
which approaches this requirement. The unit, because of closer contact 
with the ground, enables a more economic application of DDT and thus 

is cosidered particularly useful for local control. 
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In the determinations used as a basis for this report only a 5 
percent solution of DDT in fuel oil, kerosene, etc., has been 
considered. A range of 0.3 to 0.6 pounds DDT per acre, maintaining 
the conditions indicated, has been recommended. The lower concen- 
trations hold in open and semi-open areas. Increasing concentrations 
are required as vegetation increases and canopy becomes increasingly 
dense, 


d. Use of the L-5 Equipment. The L-5 spray equipped airplane is 
most effectively used as an adjunct to regular malaria control methods. 


One to three planes assigned to each base can effectively control most 
insect disease vectors in and about cantonment areas. This is essential 
in those combat areas where control must be effected with a minimim of 
delay. In theatres where time does not permit long term drainage pro- 
jects, the L-5 is considered effective for the control of swamp areas. 
The L~5 can provide adequate control for hilly scanty jungle terrains 
in which heavier type planes cannot maneuver. The equipment may also 
be used to advantage for the spraying of open water areas,winding 
‘streams, and narrow valley areas. 


Caution: In spraying operations it should be emphasized that 
the pump must never be run dry. When not in use, the pump propeller 
should be tied fast. In event of damage to the light weight herring- 
bone pump provided depot and machine shop facilities are available, 
the Vickers half-inch pump (PF 2-713-25-BCE) used on B-29 aircraft may 
be used as a substitute. This is a positive pump and develops a greater 
pressure and flow. For these reasons it requires a valve control by 
pass to offset the increase in pressure or a pressure relief valve. 


VI. INCLOSURES: 
a. Inclosure I - Letter, subject: Development and Test of 
Spray Equipment for L-5 Aircraft for Dissemination of Insecticide DDT, 
3 March 1945. 


be. Inclosure II - TWX from AAF Air Technical Service Command, 
approving 350 pounds in observer seat, giving a 32.4 percent MAC, 


c. Inclosure III — Materiel list, flow rate charts, and 
drawings of spray equipment. 


d. Inclosure IV — Data on modified L-4 equipment. 
e. Inclosure V — Data on L-5 breaker bar equipment. 
f. Inclosure VI — Data on particle size and distribution. 


ge Inclosure VII - Photographic record of tests. 
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PREPARED BY: 


/s/ William N. Sullivan, Jr. 
WILLIAM N. SULLIVAN, JR. 
Captain, Sanitary Corps, 
AFTAC, Project Officer. 


CONCURRED IN BY: 


/s/ John Q. A. Daniels 
JOHN Q. A. DANIELS, 
It. Colonel, Medical Corps 


/s/ O. B. Schreuder 
0. B. SCHREUDER 
Colonel, Medical Corps, 
Surgeon, AFTAC 
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ARMY AIR FORCES BOARD 
Office of the President 
Orlando, Florida 
3 March 1945. 


SUBJECT: Development and Test of Spray Equipment for L~5 Aircraft for 
Dissemination of Insecticide DDT. 


TO 


Commanding General, AAF Tactical Center, Orlando, Fla, 
Attn: Director of Operations. 


1. The Army Air Forces Board requests that the AAF Tactical 
Center jointly with the U. S. Department of Agriculture, Bureau of 
Entomology and Plant Quarantine, Orlando, Florida, and the Air Technical 
Service Command, Wright Field, Dayton, Ohio, develop and test a suitable 
spray unit for L-5 aircraft for efficient dissemination of insecticide 
DDT. 


2. The object of this development and test program will be to 
provide a suitable spray unit for the L-5 aircraft which will utilize 
the full pay-load of this type airplane, and provide the most efficient 
and effective dissemination of DDT spray for insect control. 


3. This is a first priority test and will be classified as 
Restricted. 


4. The AAF Board assigns this test Project No. F-4469, and title 
"Development and Test of Spray Equipment for L-5 Aircraft for Dissemination 
of Insecticide DDI". Captain T. N. Belton is designated as AAF Board 
Project Officer for this test. 


5. It is requested that Captain W. N. Sullivan, Sn. C., be 
designated as AFTAC Project Officer. 


6. The AAF Board further requests that the AAF Board Project 
Officer be consulted in the preparation of the test program and that 
such test program be prepared and submitted to the AAF Board for 
approval at the earliest possible time. Close liaison in the develop- 
ment and test program will be maintained between the AAF Board Project 
Officer, AFTAC Project Officer; the Office of the Air Surgeon, Head- 
quarters Army Air Forces, Washington, D. C., Chief of the Air Surgeon 
Branch, AFTAC: U. S. Department of Agriculture, Bureau of Entomology 
and Plant Quarantine, Orlando, Florida, and the Air Technical Service 


Command, Wright Field, Dayton, Ohio. 


7. The AAF Board also requests that three copies of the Final 
Report, bearing the AAF Board Project Number, be forwarded upon 
completion of the test. 


Incl. 1. 
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ltr dtd 3 March 
Subject: Development and Test of Spray Equipment for L-5 
Aircraft for Dissemination of Insecticide DDT. 


FOR THE PRESIDENT: 


/s/ William W. Momyer 
WILLIAM W. MOMYER 
Colonel, Air Corps 
Executive 


Inclosure 1, Page 2. 


-16- 
RESTRICTED 


RESTRICTED 


WR-25 | 10 APRIL 1945 


P 

FROM KNUDSEN ATSC 1022472 

TO CO ORLANDO AAB ATTN, .. SUPERVISOR OF MAINT 

TSEPL3H6-4-75 L-5 AIRPLANE NO 43-98139 THIS COMMAND APPROVES 350 ; 
POUNDS IN OBSERVERS SEAT GIVING 32.4 PERCENT MAC. SIGNED ENGINEERING DIVN 


AE 
EE 


ORL RECD WR-25 115262 EDW 


Incl. 2. 
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MATERIAL LIST 


Tubing - Steel, Chrome Nickel Corrosion Resistant, Round Seamless 


2" 2 7/8 OD x .250 S.W, 
ii* 11/16 OD x .035 S.W. 
1! 13/16 OD x 2035 S.W. 
2 1/2! 1/4 OD x .035 S.W. 


14 1/2' 3/8 OD x .035 S.W. 
4 ft. 5/8 Copper tubing 


Round Stock - Steel, Chrome Nickel Corrosion Resisting 


1 ft. 1/4" Round 
1 length 1/8 Welding Rod, Stainless 
2 ft. 3/16 Round 


Round Stock - 52 S Alum 
3" long 11/2" OD Round 


Pipe Fittings — Brass 


ea. Tee 5/8" Tubing 

ea. Elbows 1/2" Pipe to 5/8" Tube 

ea. 1/2" Close Nipple , 
ea. 1/2 Street Elbow 

ea. Tee l/2x1/2x1/h 

ea. 3/8 Pipe Coupling 

ea. 3/8 Pipe Plugs 

ea. 1/2 Nipple 2" Long 


PNR ERED H 


Sheet Stock 


1 piece 1/8" thick Alum Alloy 8" x 2 1/2" 

1 piece 1/4" thick Alum Alloy 5 ft. x 2" 

1 piece 3/32" thick Stainless Steel 4" x 4" 
1 piece 1/16" thick Stainless Steel 6" x 6" 
l piece 1/8" thick Stainless Steel 6" x 12" 
2 Sq. ft. 040 Stainless Steel Sheet 


Incl. 3, Page l. 
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48 sq. ft. .064 2-S 1/2 hard Alum. Sheet 
Brake Lining 


l piece 1" Wide 8" Long 3/32 Thick 
12 Rivets Brake Lining Brass 
1/32" Thick Gasket Material 6" x 12" 


Miscellaneous 
8 ft. 1" x 6" Spruce (Propeller) 


1 Choke wire and cable 5 ft. long 
4 #8 Flat Head Wood Screws Brass 


Pressure Gauge 1 to 200 lbs. 
1/2" Rotary gear pump — Herringbone Type 
1 1/2 x 1 1/2 Augh Iron 

1/2 ft. 7/8 Soft Brass Hex Hose Connection 
Valve, Parker 1/2 pipe each end 


Clamps, loop type 5/8 6500-289300 
Clamps, Hose 


Corks 11/2 diam. 


KP © OBO KF KF WR 


Tank or Radiator Filler Cap & Neck 
l piece #50 Brass Gauge 6" x 6" 


6 ft. 5/8 Hose, Aromatic Fuel 


Screws, Bolts, and Nuts 


2h ea. #10 Sheet Metal Screws 1 1/2" long 
8 ea. 10/32 x 1 3/8 long. Bolts 

6 ea. 10/32 x 11/4 long. Bolts 

h ea. 10/32 x 1 long. Bolts 

8 ea. 10/32 x 3/h long. Bolts 

2 ea. 4 - 2811/2 long. Bolts 

2 ea. 10/32 Screws Button head 1/2 long 
2 ea. 10/24 Screws Button head 1/2 long 
1 
3 


ea. 5/8 - 18 Hex nut 
ea. 3/8 - 24 Bolt 1" long 
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TABLE I 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF 
DDT AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND NUMBER 


PLANE: L-5 DATE: 5 April 1945 
EQUIPMENT: Modified L-4 Equip. PLANE SPEED: 90 MPH 20% Lube Oil 
DELIVERY RATE: 4 Gal. per Minute | SPRAY SOLUTION: 5% DDT in 80% DFO #2 
PRESSURE: 45 Lbs. PSI STATION POSITION: 40 Ft interval 4,5,6,7 
20 ft interval 1-3,8-10 

TEST NO. One LAPSE RATE: T2-T.3-.4 

TIME: 0844 WIND SPEED: 5 MPH 

ALTITUDE: 100 ft. WIND DIRECTION: S 

LINE OF FLIGHT: Over Sta 7, WIND DRIFT: E 

NW to SE 

STATION 


Oe Se Re SR 5 De ee a Se ee ee 
% MORTALITY OF 
permis aca j100 [100 |100 |r00 |95 [5 | 5 [5 | 5 |o | 
Re lie al IE PR ee eee Ee ee 
OF ADULT FLIES IN 10 
PETRI DISHES EXPOSED at 
ON ERAT aA oog | 15 | au | - | 15 | 16 [280+ | 180+ hraos | r20% eos 
os Sing ga EF Radel Ete Bld Eos Bee pe et 
PER SQUARE METER + ° g 2 8 oe D0: 020 D-OFO-0 
ST a luo lam uo Jo Lam |. TL 
BY NUMBER LO 0 LO 60 200 
eee 130. |0-]20-| 000 | m0} - | ~ |- | | -_| 
BY WEIGHT 170 310 


TEST NO. Two LAPSE RATE: T-2T.3—1.1 
TIME: 0905 - 0909 WIND SPEED: 7 MPH 
ALTITUDE: 40 Ft. . WIND DIRECTION: SW 
LINE OF FLIGHT: Over Sta. 8 WIND DRIFT: E 
N to S 
STATION ‘os ee Ser ee ee ee ee ee I ee 


ae og NE WBE PS 

ANOPHELINE LARVAE 90 00 : O0 oe 0 0 e 0 e 

Peete a ilalnls |. tal | tt 

OF ADULT FLIES IN O% 0 : 3 te 

ya = PR PP PF 

IN SPRAY AREA 

er ahushd uate hed iocey ad cred cred GVA em Ge eee 

PER SQUARE METER 

oes "gama Sr a 0g 4 I 
BY NUMBER 2 a 0 640 

— ~ Faanll FL FP 
BY WEIGHT 60 0 61.0 


* USDA 
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TABLE II 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF 
DDT AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND NUMBER 


—————————[—[—[—_[[_[_[_[———_—_—_[=[===={={zKxKxq ={={K{z{k{x{x{==========—aq—a> o—————_[[y[xrxcxc_—eoOo>><&<>;—==|=S=____ 


PLANE: L-5 DATE: 5 April 1945 
EQUIPMENT: Modified L-4, PLANE SPEED: 90 MPH 20% Lube Oil 
DELIVERY. RATE: 4 Gal. per Minute SPRAY SOLUTION: 5% DDT, in 80% DFO #2. 
PRESSURE: 45 Lbs. PSI STATION POSITION: 40 Ft. Interval 
TEST NO. Three LAPSE RATE: T2-T.3-1.3 

TIME: 0927 WIND SPEED: 5 MPH 

ALTITUDE: 40 Ft. WIND DIRECTION: SSW 

LINE OF FLIGHT: Sta. 10-NW to SE WIND DRIFT: NE 
STATION . 8 


ora Cem |a-aa g 
ANOPHELINE LARVAE 100 100 10 100 
rumen Tart |elulal Txlal | | 
OF ADULT FLIES IN 61 
gamut ea igual wo a2 | | ape ve | ao ae alae 
Y SPRAY AREA OOF BO BO 0 BO 180 RO BO 
ia Sods xo oz oiler los [os [alos [os lo | 
PER SQUARE METER 0. 0.0 8 9 | 0.9 10,0 
Fl OS 0 PD 
BY NUMBER 100_| 100 
El PP FF 
BY WEIGHT 100 {110 | 100/100 


TEST NO. Four LAPSE RATE: T2-T.3-1.6 
TIME: 0957 WIND SPEED: 5 MPH 
ALTITUDE: 40 Ft. WIND DIRECTION: SW 
LINE OF FLIGHT: Beyond Sta. 10 WIND DRIFT: NE 
NW to SE 
STATION i ee 


+s SF WB eg: = 
ANOPHELINE LARVAE Fag 
ruonmenfexlat al | tT 
OF ADULT FLIES IN _ 50% : ae 
a amis hi. tacee | 16 | co | nam [ies ase ae ae 
aaa Pr Bed el Bd ol eB 
PER SQUARE METER ~- ne +. 0.2 |0 0.0 | 0.1 |0.0 
ean FH PP PP 
amg 155 fee 
wee Lao Lam | fn baal | 1. 
BY WEIGHT 170 12 ee 
Ee 
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TABLE III 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF 
_ DDT AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND NUMBER 


PLANE: L=5 DATE: 6 April 1945 
EQUIPMENT: Modified L-4 Equip. PLANE SPEED: 90 MPH 20% Lube Oil 
DELIVERY RATE: 4 Gal. per Minute SPRAY SOLUTION: 5% DDT in 80% No. 2 DFO 
PRESSURE: 45 Lbs. PSI STATION POSITION: 40 Ft. Int. Sta. 4,5,6,7 
£ 20 Ft. Atl Others 
TEST NO. Five LAPSE RATE: T2-T.3+.1 

TIME: 0750 WIND SPEED: 6 MPH 

ALTITUDE: 40 Ft. WIND DIRECTION: NNE 

LINE OF FLIGHT: Sta. 5 S to N WIND DRIFT: W 
STATION es Se Se, Ge a el a a et 


PPP FP 
ANOPHELINE LARVAE 10 10 100_{| 100 | 100 | 100 | 100 
Beemer) TTT Tall lal 
OF ADULT FLIES IN 204 1 16 | 16 
=n PD 
IN SPRAY AREA 180+ 180+ | 180 
jolie Bal Bel Bal Bal eB a 
PER SQUARE METER 0.8 1.2 28 
sana EP Py 
BY NUMBER : 150 100 
eet PPP 
BY WEIGHT a 180_| 190 O 


TEST NO. Six LAPSE RATE: T2-T.3 0 
TIME: 0807 WIND SPEED: 7 MPH 
ALTITUDE: 40 Ft. WIND DIRECTION: NE 
LINE OF FLIGHT: Sta. 5 N to S WIND DRIFT: To W, 
STATION Oe ee te ee ee ee 


ANOPHELIN LA sts |s | s | a5 | 100 | 100] 100 | 100] 75 
ANOPHELINE’ LARVAE 100 _ | 100/100 | 100 
OF ADULT Fes IN |sox| | | | | _| a3 | a6| ae] a5] 
OF ADULT FLIES IN O% 1 18; 18 
TH SPRAY AREA | 1608 "| 1608| 12041 10s| rs0s| 12041 19 |_z1| 26 |_| 1004 
IN SPRAY AREA 00% 80 80 BO 180 BO a ho es ee | BO+ 
ae Bel eel Ba ed ed EB 
PER SQUARE METER &- [0,0 10.3 | Gah 1-0 oh 7ol | 308 | 4e2 | 3,8} 1.9 
ons hl i err 
BY NUMBER 1 150 | 150 | 190 
a OP 
BY WEIGHT 50 170 O 
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TABLE IV 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF DDT 
AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND NUMBER 


oom] ==][—=—=—e———————eEeEeEeEeEeEeEEeEEEEeEeE=Eeee—______e_e_e_e_eeeeeeeeeeee 


PLANE: L—5 DATE: 6 April 1945 
EQUIPMENT: Modified L-4, Equipment PLANE SPEED: 90 MPH 20% Lube Oil 
DELIVERY RATE: 4 Gal. per Minute SPRAY SOLUTION: 5% DDI in 80% No. 2 DFO 
PRESSURE: 45 Lbs. PSI STATION POSITION: 40 Ft. Interval 
TEST NO. Seven LAPSE RATE: T2-T.3-.3 

TIME: 0832 WIND SPEED: 7 MPH 

ALTITUDE: 40 Ft. WIND DIRECTION: NNE 

LINE OF FLIGHT: 60 Ft beyond Sta. WIND DRIFT: SW 

1 — SE to NW 

STAT ION TttloLelale lel 7) el ee 


ANOPHELINE AN AE 
OF ADULT FLIES IN ,: : 


eee ee eae fee aa tie 
PER SQUARE METER 0.6 
MUN Duaueren TEER YT] | Ldasol | anol ago 
BY NUMBER 150 
se 5 eee PES Ree 
ee EIGHT 170 170} 150 


TEST NO. Eight LAPSE RATE: T2-T.3-.3 
TIME: 0852 WIND SPEED: 8 MPH 
ALTITUDE: 100 Ft. WIND DIRECTION: NE 
LINE OF FLIGHT: 175 Ft beyond Sta.WIND DRIFT: To SW 
1 - SE to_Nw 
STATION SSR RPUlMr Me Rr ease 


f orOALEEY Pte Lal al cclanl aol 
ANOPHELINE LARVAE 100 100 | 100}100 
I 
OF ADULT FLIES IN 2 i: 
ky Famed AP SB 
IN SPRAY AREA 

Mal OF Don ROWERS —F-10.0°[ 2.9150.315-2] Ta} Beit 3-6] 3.01 Baal 
AY DER PTT gale) gc 


MEDIAN DIAMETER IN WIGRA ge me 
BY NUMBER 
a Br MEG |_| _| saelagn| seo] aso! so} 220 sanleao | 
eae | tt Sere ses 
* USDA 
+ CWS 
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TABLE I 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF 
DDT AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND NUMBER 


PLANE: L-5 DATE: 14 April 1945 
EQUIPMENT: Sreaker Bar PLANE SPEED: 90 MPH 20% Inbe Oil 
DELIVERY RATE: 10 Gal. per Mimte | SPRAY SOLUTION: 5% DDT in 80% No. 2 DFO 
PRESSURE: 120 Ibs PSI STATION POSITION: 40 Ft. Interval 
TEST NO. One LAPSE RATE: T2-T.3-.5 

TIME: 0823 WIND SPEED: 4 MPH 

ALTITUDE: 40 Ft. SE to WW WIND DIRECTION: NNW 


LINE OF FLIGHT: Between Sta 5-6 WIND DRIFT: Sl. SW 


fal ec BI Bd 

PER SQUARE METER 9.9 0,0 0,0 020 0.0 

d+ abel FP PG 
BY NUMBER 10 

Ne laste lanl] | | 1 1 — 
BY WEIGHT 1 12 1 


TEST NO. Two LAPSE RATE: T2-T,3-.6 
TIME: 0833 WIND SPEED: 5 MPH 
ALTITUDE: 40 Ft. SE - NW WIND DIRECTION: NNE 
LINE OF FLIGHT: Between Sta 8-9 WIND DRIFT: To SW 
STATION Se tet a GS ae as? et 


ANOPHELINS: LAR 100 | 751 201200 | 90{ 100 [200 | 10 | 20 | as 
ANOPHELINE* LARVAE 100 00 90 00 00 ¢ g 
ee sl all all ol gee 
OF ADULT FLIES IN Oe l v 2 8 
AY AREA | 1o0f|806| 32 |30| a0 55/26 | au | agoe | agoe| agoe 
IN SPRAY AREA 100% |180+ 11 4 6 ! 80 g 80 
PER SQUARE wren» | ovsita lial iil oi “acolee| 0:0| o:0| 010 
PER SQUARE tn 1.8/1 0,0 
arom Mee HO TT sel cel lata) | 
BY NOUBER 
we brweicer_|a5s lasslazoluslassl aslo | | |_| 
BY WEIGHT 155 {1 145 11 23 90 


* AML 
+ CWS 
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TABLE II 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF DDI 
AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND NUMBER 


SSS a a CA Fa NE STOLEN 


PLANE: L-5 DATE: 1, April 1945 
EQUIPMENT: Breaker Bar PLANE SPEED: 90 MPH 20% Lube Oil 
DELIVERY RATE: 10 Gal. per Minute SPRAY SOLUTION: 5% DDT in 80% No. 2 DFO 
PRESSURE: 120 Lbs. PSI STATION POSITION: 40 Ft. Interval 
TEST NO. Three LAPSE RATE: T2-T,3-1,0 

TIME: 0847 WIND SPEED: 7 MPH 

ALTITUDE: 100 Ft. WIND DIRECTION: ENE 

LINE OF FLIGHT: 125 Ft. beyond Sta WIND DRIFT: To SW 

10 SE to NW 

STATION ES AS he ae i 2 a Oe ee 


i 
ANOPHELINE LARVAE 10 100 {100 
risa ae | al Loa Ls Lan Lae Lae Lae [aa ie 
OF ADULT FLIES IN 19 
a ae rl rls berl a [ao Lan | Ln Lae Lea 
IN SPRAY AREA 1004 1804 28 |20 | 28 
rca aee =| Sal SSSI ET/ S/R os e2| aay 
PER SQUARE METER 0:3 0.5| 0.9] 1.4 2.7 fe 6.1 a6 hed 
EDTA DIAMETER TWICE gobs |b sé | go Les os bags tye tame ee 
BY NUMBER , ak 170 {19 
eae [aoa wo al ssl aol ual as [axel solic 
BY WEIGHT 105] 120} 115] 115} 10 a 


TEST NO. Four LAPSE RATE: T2-T,3-.2 
“TIME: 0900 WIND SPEED: 6 MPH 
ALTITUDE: 100 Ft. WIND DIRECTION: E 
LINE OF FLIGHT: 125 Ft beyond Sta. WIND DRIFT: SE 
10 SE aan an 
STATION 5. 16|..7.... 8.) pee 


ane BABA 
ANOPHELINE LARVAE 
guise ae tole! | ty tals hele ba 
OF ADULT FLIES IN 0% 
el lal aol ol aed alan hs | 
IN SPRAY AREA 100% BO 80 80 BO4 
ra suum toa (olan loalin ada (oasis Pa 
PER SQUARE METER 0,9 13 ytd Ae oy 
oe ee joie fe [af fale fe 

BY NUMBER 11 
wn moe los Taleo Lo Lalas [ao 

BY WEIGHT 01150 |170/1 


* AML 
+ CWS 
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TABLE III 


DATA RELATIVE TO MORTALITY OF ANOPHELINE LARVAE, ADULT FLIES, DEPOSITION OF 
DDT AND MEDIAN DIAMETERS OF PARTICLES BY WEIGHT AND 


PLANE: L=5 DATE: 14 April 1945 
EQUIPMENT: Breaker Bar PLANE SPEED: 90 MPH 20% Lube Oil 
DELIVERY RATE: 10 Gal. per Minute SPRAY SOLUTION: 5% DDT in 80% No. 2 DFO 
PRESSURE: 120 Lbs. PSI STATION POSITION: 40 Ft. Interval 
TEST NO. Five LAPSE RATE: T2-T.3-1.4 

TIME: 0925 WIND SPEED: 6 MPH 

ALTITUDE: 40 Ft. te WIND DIRECTION: ENE 

LINE OF FLIGHT: Sta. 6 W ENE (into WIND DRIFT: Sl. to S 

wind 

STAT IO} [lei & Se Re: ee SE ee a ee 


eee [> [||| ae fo[ =] wel 
coe oO DY 
aie heel | =| | 3| pepe feel — 
= FEHB BLP red CE 
ies eee CEE Ce 

= eos 


a 


TEST NO. Six LAPSE RATE: T2-T.3-1.1 
TIME: 0945 WIND SPEED: 5 MPH 
ALTITUDE: 40 Ft. WIND DIRECTION: E 
LINE OF FLIGHT: Sta. 6 E to W WIND DRIFT: None 

Som 

STATION 


% MORTALITY OF 95 00 
Je ae of s] 1] 0] 6 cof ao 95 | 200 
oO jp oo 
124 
OF ADULT FLIES IN Of 
0 Reem oe 3, DEES 
ae F sited a 
1-0 [300k . 5 

LANETER OEgOcE 
wae [ue ss) | 
* AML 


@ CWS 
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DATA ON PARTICLE SIZE AND DISTRIBUTION 


In the evaluation of sprays and spray apparatus, various methods 
have been employed for the determination of particle size. These 
include the use of waved slides, single and four stage cascade impactors, 
jump cards, and magnesium oxide slides. Considerable controversy exists 
at the present time as to what constitutes the most satisfactory method 
of determining particle sizes, their distribution throughout the spray 
swath, the median diameters by weight and number, and the particle size 
spectra at the various points of investigation. It would appear from 
experience gained in this and previous work, that satisfactory deter- 
minations of the various ranges can only be obtained through modified 
uses of these methods and their intelligent application to the range 
of the particle sizes under study. In determinations of spray deposi- 
tions and percentages of recovery, constant check must be maintained 
between the CWS colorimetric determination and the arithmetic computa- 
tions derived from the spray particles recovered in the spectra determina- 
tions. 


The method of spray collection, which has proven to be most 
satisfactory for the work carried on at AFTAC has been the magnesium 
oxide method. In this method squares of glass are coated with magnesium 
oxide by suspending these pieces of glass in the smoke of a burning 
magnesium ribbon. The use of these squares of glass has proven to be 
too awkward for large scale operations, and on this account microscope 
slides are used marking the station position on the back of the slide 
with a waxed pencil. A trained worker is able to prepare several 
hundred slides within a few hours. Care must be taken to anticipate 
the approximate diameter of the particles for which the slides are being 
prepared and to place an oxide coating known to be equal in depth or 
greater than the diameter of the largest particle expected to be 
encountered. Each spray particle striking the slide is imbedded in 
the magnesium oxide coating leaving a crater, the outer dimensions of 
which represent the circumference of the spray particle. The effective 
range of the slides is fifteen to three hundred micra. Particles 
greater than three hundred micra may be measured by predetermining the 
spread factor involved. In such cases, however, less complicated 
methods suffice for measuring these particles and the use of magnesium 
oxide slides is not indicated. The main advantage in the use of these 
Slides lies in their permanence. These may be returned to a laboratory ~ 
and the particles measured at a later time. This enables a small staff 
of workers to cover adequately large areas during actual control 
operations. Due to the evaporation of solvents, and other variables, 
this is not possible with any of the other methods. 


Once the diameters of particles and their numbers have been 
determined, it is necessary to interpret these results in terms of 
spray efficiency. In order that a sufficiently large sample may be 
obtained to be statistically significant, it is necessary that sufficient 
numbers of slides be taken during each particular operation. Dependent 


Inclosure 6, Page l. 3+ 
RESTRICTED 


RESTRICTED 


upon the size of the spray swath expected, slides should be placed 
at the stations across the swath width at frequent intervals. At 
least ten slides should be exposed for each determination. This 
number preferably should be increased to twenty or twenty-five, 
dependent upon the numbers of personnel available for measurements 
and calculations. 


Of prime interest to the observer are the numbers of particles 
per square inch, the diameter of the largest particle measured, and the 
median diameters by weight and number. These last represent the point 
at which fifty percent of the spray particles and the spray volume lies. 
The median diameter by number is the diameter of that particle below 
which are fifty percent of the particles. Similarly the median 
diameter by weight is the diameter of that particle below which is 
fifty percent of the volume of the spray. When sufficiently large 
numbers of median diameters by weight and by number have been obtained, 
these medians may be averaged to achieve an average median diameter by 
weight and an average median diameter by number. These tend to give a 
reasonably accurate indication of the spray characteristics of a given 
spray apparatus. This permits determination of whether such apparatus 
is more suitable for adult control or larval control or whether the 
apparatus may function for both phases of control. 


In order to determine the action of such factors as meteorological 
conditions upon the spray swath, spray particle spectra are.taken for 
each of the stations across the spray swath width. In these the per- 
centages of particles by weight and by number are reported below 
diameters of twenty-five, fifty, seventy-five, one hundred, one hundred 
fifty, two hundred, two hundred fifty, and three hundred micra. From 
this may be obtained an accurate estimation of the percentages of 
particles by weight and by number, existing within the various ranges. 
The figures are of particular interest when attempting to evaluate the 
penetration of canopy and dwellings by spray released from various 
types of apparatus. When these figures are supplemented by biological 
data taken at the same point, assumptions may be made as to the optimum 
droplet-size range suitable for larval or adult kill of mosquitoes and 
flies. From the data obtained in the computation of spray spectra, 
recovery figures may be obtained showing an excellent corelation with 
similar data obtained by the CWS colorimetric determinations of DDT 
recovery. 
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TABLE II 
PARTICLE SIZE AND DISTRIBUTION 


A. GENERAL DATA 


DATE: 1, April 1945 SPRAY: 5% DDT in 80% No. 2 DFO, 20% Lube Oil 
TEST RUN NO.: Two PLANE SPEED: 90 MPH 

PLANE: L-5 ALTITUDE: 40 Ft. 

DISPENSER: Breaker Bar SWATH WIDTH: 200 Ft. 

WIND: 5 MPH NNE RATE OF FLOW: 10 Gallons per Minute 

TIME: 0833 FLIGHT: Between Sta. 8-9 SE to NW 


B. PARTICLE SIZE, DISTRIBUTION, AND MEDIAN DIAMETERS 
th As | Re 


Value ala) eheal ae be ee 
[aso |190 |ass| 21512051290] wo | o |o | o _| 
| s0| co} asl 65] sslaoslass|o fo | o 


STATION NUMBER 


MEDIAN DIAMETER BY 


NUMBER 
weeweo_| 255] 155 [aol aus lasslass| gol o lo | o | 
WEIGHT 1 i: 130 eR 2 90 


AVERAGE NUMBER OF PARTICLES PER SQUARE INCH: 67 Particles 
AVERAGE MEDIAN DIAMETER BY NUMBER: 90 micra 


AVERAGE MEDIAN DIAMETER BY WEIGHT: 195 micra 


C. PARTICLE SIZE SPECTRUM BY PERCENTAGES BY WEIGHT 
AND BY NUMBER BELOW GIVEN DIAMETERS 


STATION NUMBER ed Be 
PERCENT OF voy eer a 
BELOW 25 mu BY 40.61 18.4 | 34.019.1 126.2] 3.2 10,010 FG te 
PERCENT OF PARTIC eee arpa eee ers 


BELOW 50 mu BY 17520 | WD | 56-6 | 34.91 49.3] 11.210.0 JO JOO | 
PERCENT OF PARTIC othe d | 3 eh 110,61 5.3 12.7 1.0.83) 0,0 [O10 1 0 ow 
BELOW 75 mu BY - | 87.5 | 53.0 | 73.6 | 54.01 57.0] 19.8/0.0 |O JO]}O | 
PERCENT OR PARTICLES) | 22.21 9.7 116.61 15.9168 | 1.4 (0.0 JO [O]0 
BELOW 100 mu BY [90.6] 63-31 79-2] 69-8] 64.6] 28.6] 0.0 [0 |o]0 
PERCENT OF PARTICLES 140.7] 49.3 | 67.2 | 53.0 | 38.0] 3.0 12.3 |O |O]O | 
BELOW 150 mu BY | 9328 | 87.8 | 94.4 | 90.5 | 84.7) 34.2] 23.810 |O]O | 
PERCENT OF PARTICLES [100 | 100_| 100 | 85.6 | 80.7] 14.0/9.8 JO [O|O | 
BELOW 200_mu_BY | 100_| 100 | 100 | 98.51 97.0] 49.2] 52.4/0 |O |] 0 


PERCENT OF PARTICLE Pe 
BELOW 250 mu BY NO. jt 00 | 100 | 85.0) 72.610 10 ee 
PERCEN. OF PARCICiES Wet} te 0 ee Oe 
BELOW 300 mu BY i a ee a Oe ee 
PERCENT OF PARTIC ee ee ee ee 
OVER 300 mu BY aetee TEES CASES Wiaies 

Particle size data computed by Magnesium Oxide Method— 

Aero—Medical Laborato Wright Field, Dayton, Ohio 
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TABLE I 
PARTICLE SIZE AND DISTRIBUTION 


A. GENERAL DATA 


DATE: 14 April 1945 SPRAY: 5% DDT in 80% No. 2 DFO, 20% Lube Oil 
TEST RUN NO.: One PLANE SPEED: 90 MPH 
PLANE: L-5 ALTITUDE: 40 Ft. 
DISPENSER: Breaker Bar SWATH WIDTH: 160 Ft. 
WIND: 4 MPH NNW RATE OF FLOW: 10 Gallons per Minute 
TIME: 0823 FLIGHT: Between Sta. 5-6 SE to NW 
B. PARTICLE SIZE, DISTRIBUTION AND MEDIAN DIAMETERS 


‘SRS OR SE eS SR a 


Gd cc 
Gd a cd 
el apetmel ete tete le | 
pepepetet fete pete ye 


AVERAGE NUMBER OF PARTICLES PER SQUARE INCH: 146 Particles 
AVERAGE MEDIAN DIAMETER BY NUMBER: 95 micra 
AVERAGE MEDIAN DIAMETER BY WEIGHT: 160 micra 


C. PARTICLE SIZE SPECTRUM BY PERCENTAGES BY WEIGHT 
AND BY NUMBER BELOW GIVEN DIAMETERS 


STATION NUMBER Ee) SS ON EE Re Se Gy ER ae ey a ee 
PERCENT OF Oe ee ee a a 
BELOW 25 mu BY etek tobe ites | O:0-) 0.0 | 
PERCENT OF PARTICLES Piet eld ost oot oto te toto 


8 O 8 O 
BELOW 50 mu BY DAS OPS Ra we Re Ye a 
PERCENT OF PARTICLE oe eee ee te et 
BELOW 75 mu_ BY 163.0 169.4 |38.1 19.6) 00} 0} O10 | oO | 0 | 
PERCENT OF PARTICLE et thd tee tt 
BELOW 100 mu BY hs heer iS 17h 1 0,0 | 0 7 0 Jot Oo] | 
PERCENT OF PARTICLES! WT.|61.8 | 79.0 [11.9 113.61 0.0 | O}] O10 | 9 | 0 | 


BELOW 150 mu BY 193.2 19 

PERCENT OF PARTIGUES| WP. [9i.45 [100 139.0 167.01 0,0 [0 [-o To To 10 | 
BELOW 200 mu BY Hie Tee 500 184k) 187,01 0,04. 0 | -O- 1-9 
PERCENT OF PARTICLES eet tes tien too lo tal or a te 


: 
He 
FE 
° 
FP 
TP 
Hee 
tf 


BELOW 250 mu BY Oe BR SS ee 
PERCENT OF PAIECLES| Pt 90s | ea | OG oo 
BELOW 300 mu BY SORE RS EU Rd Ss a Bes 
PERCENT OF PARTICLES| Wr.] | = s}100_ | 100 | OT OT OU | OU Ol 
OVER 300 mu BY et ee a 


Particle size data computed by Magnesium Oxide Method— 
Aero-Medical Laborato Wright Field, Dayton, Ohio 
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TABLE III 
PARTICLE SIZE AND DISTRIBUTION 


A, GENERAL DATA 


DATE: 14 April 1945 SPRAY: 5% DDT in 80% No. 2 DFO, 20% Lube Cia 
TEST RUN NO.: Three PLANE SPEED: 90 MPH 

PLANE: L—5 ALTITUDE: 100 Ft. 

DISPENSER: Breaker Bar SWATH WIDTH: 280 Ft. 

WIND: 7 MPH ENE RATE OF FLOW: 10 Gallons per Minute 

TIME: O8 FLIGHT: 125 Ft ond Sta. 10 SE to NW 


B. PARTICLE SIZE, DISTRIBUTION AND MEDIAN DIAMETERS 

a ae EO 
refs] a] 2] @ |] | | or 

Bd ed cd ec EE 

Pays se |S] aes] laa 

AVERAGE NUMBER OF PARTICLES PER SQUARE INCH: 51 Particles 


AVERAGE MEDIAN DIAMETER BY NUMBER: 95 micra 
AVERAGE MEDIAN DIAMETER BY WEIGHT: 180 micra 


STATION NUMBER 
NUMBER OF PARTICLES 
PER SQUARE INCH 

DIAMETER OF LARGEST 
PARTICLE MEASURED 


C. PARTICLE SIZE SPECTRUM BY PERCENTAGES BY WEIGHT 
AND BY NUMBER BELOW GIVEN DIAMETERS 


STATION NUMER We WG OR 
PERCENT OF PAR LES SSS JU [UU | 
BELOW 25 mu_ BY 0.0] 43.28 | dap ee rE 0.0/0.0 | 
PERCENT OF PARTICLES fT aot 55 aa att 2a U 
BELOW 50 mu BY 10.0] 62.5] 

PERCENT OF PARTICLES WTe113.2116,9110.61 Qeuligeh] Ja1] 0.07[ 3.0 1.1 [0.0 
BELOW 75 mu BY fein ier es 550715602] 40.7) 29.5] 5211 15.6/0.0 | 
PERCENT OF PARTICLES oe 10 1201 ee SBT SLOT LL 65 T LO. 
BELOW 100 mu BY 20.01 93.6178.5|78.1178-8] 5528] 31.0] Oheh | 15-0/0.0 
PERCENT OF PARTICLES | WT.|67,2/ 30.9] 53.3] 63.3/88.5| 51.3] 13.9] 20.2] 7.5/0.47 _| 
BELOW 150 mu BY | NO.| 95.0] 9346/9267] We2|98.5| 89k | 5207 | 83.6 | 406/507 | 
PERCENT OF PARTICLES 100 [100 |100 [100 |100 | 73.8] 75.5] 36.2 | 32.8/12.0 | 


BELOW 200 mu BY (100 [100 [100 [100 [100 | 96.5] 91.6] 93.2] 75.0/4/.1 | 
PERCENT OF PARTICLES oe ee ee ee Ee 
BELOW 250 mu BY Ces as a ee a RS ee 
PERCENT OF PARTICLES Sale ee ee eR ee 
BELOW 300 my BY ees ae a PE 
ParcavT OF PARTICLES | Wret [| eee ee ee 
OVER 300 mu BY © Pi San eee Sates See Oey ieee Da 
Particle size data computed by Magnesium Oxide Method— 

Aero-Medical Laborato ight Field, Datyon, Ohio 
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TABLE IV 
PARTICLE SIZE AND DISTRIBUTION 


A. GENERAL DATA . 


DATE: 14 April 1945 SPRAY: 5% DDT in 80% No. 2 DFO, 20% Lube Oil 
TEST RUN NO.: Four PLANE SPEED: 90 MPH 

PLANE: L—5 ALTITUDE: 100 Ft. 

DISPENSER: Breaker Bar SWATH WIDTH: 200 Ft. 

WIND: 6 MPH E : RATE OF FLOW: 10 Gallons per Minute 

TIME: 0900 FLIGHT: Ft. beyond Sta. 10 SE to NW 


B. PARTICLE SIZE, DISTRIBUTION AND MEDIAN DIAMETERS 


ie BP ee 


itaclets | tale eer 
zo |ay0 | 5 [x20 aus |a70 [ais | zaslars | 0 
itachi Le Lae ge ie Calas 


AVERAGE NUMBER OF PARTICLES PER SQUARE INCH: 47 Particles 
AVERAGE MEDIAN DIAMETER BY NUMBER: 60 micra 
AVERAGE MEDIAN DIAMETER BY WEIGHT: micra 


C. PARTICLE SIZE SPECTRUM BY PERCENTAGES BY WEIGHT 
AND BY NUMBER BELOW GIVEN DIAMETERS 


STATION NUMBER Pee ae eee ee ee eee ee ee 
PERCENT OF PARTICLES /WT.|0,58 | 0.28 | 2.1 | 0.58 | | 0.22 | 0.21 | 0.09 | 0.05] 0.01 | 
BELOW 25 mm BY INO. | 23.3 | 23.8] 25.0] 36.9 | 52.4 | 25.0] 27.5 | 18,0 | 14.3/ 3.1 | 
PERCENT OF PARTICLES |WT.|15.7] 2.1 | 30.3] 10,8 | | 204} 262 | 0.57 | 0.45] 0.09 | 
BELOW 50 m BY NO. O3oh | 4208 | 8342 | 6342 | 66561 b5.81 50.01 50,01 Feu | al | 

PERCENT OF PARTICLES /WT./48.6| 9.4 /| 57.2/ 44.3/| 21,0] 7.6] 5.6] 2.1] 1.6/1.0 | 


BELOW 75 mi BY 190.0 | 57.1 | 91.6] 89,5 | 83.4 | 62.5| 63.8 | 42.0 | 40.0] 20.0 | 
PERCENT OF PARTICLES |WT.| 72.4 | 35.4] 100 | 58.5] 36,.8/ 15,6] 14.5] 7.8] 5.4] 2,0 | 
BELOW 100 m BY 196.6 | 80.9 | 100 | 94.8] 90.6] 70.9] 76.3] 59.0] 48.6] 29.2 | 
PERCENT OF PARTICLES |WT./100 | 83.3] | 100 | 100 [| 76,6] 45.2] 34.7 | 37.3] 15.1 | 
BELOW 150 m BY 1100 | 97.6] __| 100 | 100 | 96,0/ 91,4 | 86.0 | 80.0] 60.0 | 
PERCENT OF PARTICLES SS b> 2S ee a SS EOE ORES ee ee ea 
BELOW 200 m BY es See ee RE OOM ek Pee Ses Be 
Pee cr Pemricizom. lt Tc} O0_—-70,.5.) 100 | 8855 | 
BELOW 250 m BY Se ee Sas SS ES RE a Ce BS A 
Uk SS a a es as es ee ee a eee A 


BELOW 300 m BY ae Sis Seas ee Se See RE TEs 2 Aon eR se 
. << “elas 39 3S Sais Saas (ee el Re ERS hes ee Tee 
OVER 300 m BY Bis se weed eee eed eae i le pened ae 
Particle size data computed by Magnesium Oxide Method-- 

Aero-Medical Laboratory, Wright Field, D n, Ohio 
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TABLE V 
PARTICLE SIZE AND DISTRIBUTION 


A. GENERAL DATA 


DATE: 14 April 1945 SPRAY: 5% DDT in 80% No. 2 DFO, 20% Lube Oil 
TEST RUN NO.: Five PLANE SPEED: 90 MPH 

PLANE: L-5 ALTITUDE: 40 Ft. 

DISPENSER: Breaker Bar SWATH WIDTH: 200 Ft. 

WIND: 6 MPH ENE RATE OF FLOW: 10 Gallons per Minute 

TIME: 092 GHT; Sta. 6, ii to ENE (into wind 


B. PARTICLE SIZE, DISTRIBUTION AND MEDIAN DIAMETERS 
ATION NUMBER As OE a ee ek 


ee | |v be lols[x|= [fa |e 
a ed 
ethane sls [slo bm[=[s[s [= [x 
ara een ET a35|auo fue fan [5 fas fro fo fas [os 


AVERAGE NUMBER OF PARTICLES PER SQUARE INCH: 51 Particles 
AVERAGE MEDIAN DIAMETER BY NUMBER: 75 micra 
D BY WEIGHT; 1 cra 


C. PARTICLE SIZE SPECTRUM BY PERCENTAGES BY WEIGHT 
AND BY NUMBER BELOW GIVEN DIAMETERS 


[ON NUMBER ee Oe ee Se RP ES ee ee Re ee 
PERCENT OF PARTICLES 0015 | 0.25 [0.18 [0.0710 001]0,05 10,008 /0.13 10.04 ]0 
BELOW BY NO! 1303 | 2006 1270211507] 302 | Ue 71100011007 150.0 12540 
PERCENT OF Sager Lek | 29399510, 701 000310017] 50210.83 [2209] led 
BELOW 50 mu Oo! 3107 | 42,3 1h2e2 134.8) 11.1)176 7145201 2768 175.0 158 
PERCENT OF PaRtTOLES pope gal pel) ee tes ep 8 
BELOW 5303 | Zed [5202147 02) 1765] 2008) 45.0] 61.2 17540] 66 
PERCENT OF PARTICLES | 20-3 | 28.1 410.7] 6,910. 35122,60| 8.7114.0 ]22,9140.2 
BELOW 1.00 mu O21 75.0 | 8h. 5 16742160071 23.8] 61-71 55201 722 3175201918 
PERCENT OF PARTICLES |i 4500 | 610213766] 28.4) 206] TLekl 3405) 3408 12209 140-2 


mu BY NO! 9322) 96.0 [87.8 [84.4] 46.01 94.0) 75.0183.4175.0192 28 
PERCENT OF PARTICLES 1100_| 100 [62,2]44.8] 3.31100 [100 |100 | 


BELOW 150 


0 ¢: 
BELOW 200 mu B Oe} 100_] 100 _195.0/92.1149.21100 [100 ]100 [100 191, 
PERCENT OF PARTICLES pt oe) a ee ee 100 
BELOW 250 mu BY oh RS ee ae See es ae 
PERCENT OF PARTICLES|WT.| | | |100 |28,8]_ | Ty 
BELOW 300 mu BY TOR SPOERRE WAS  ) SE ST Gaes B 
PERCENT OF PARTICLES|" "i ee ee A Se SS ee 
OVER 300 mu BJ et RUSS a GAS Das bo SRR am Zee actin 
Particle size data computed by Magnesium Oxide Method— 
Ae edical ato Wright Field, Dayton, Ohio 
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TABLE VI 
PARTICLE SIZE AND DISTRIBUTION 


A. GENERAL DATA 


DATS: 14 April 1945 SPRAY: 5% DDT in 80% No. 2 UFO, 20% Lube Oil 
TEST RUN NO.: Six : PLANE SPEED: 90 MPH 

PLANE: L=5 ALTITUDs: 40 Ft. 

DISPENSER: Breaker Bar SWATH wILTH: 160 Ft. 

WIND: 5 MPH E RATE OF FLOW: 10 Gallons per Minute 

TIME: GHT: Sta. 6, & to W (downwind 


B. PARTICLY SizE, DISTRIBUTION AND MEDIAN DIAMETERS 
TATION NUMBER oat Oe Se ae eS 


WEDIAN DIAMETER BY 
fn nia Gils tale tous te 
AVERAGE NUMBER OF PARTICLES PER SQUARE INCH: 63 Particles 


AVERAGE MEDIAN DIAMETER BY NUMBER: 60 micra 
D TER BY WEIGHT: 130 micra 


C. PARTICLE SIZE SPECTRUM BY PERCENTAGES BY WEIGHT 
AND BY NUMBER BELOW GIVEN DIAMETERS 


STATION NUMBER GE Set OE ae SS LO 
PERCENT OF PARTICLES} WT.10.14 1 0.0310,2210,15 el 10,08 10.2 J0.0k 10,62]0.44 
OW 024.1656 | 18.5 ]19.0} 115) $4209] 1205 123.918.8 J28.6 


OF PARTICLES] WI.] 2.61 126] 2471-84] 804 1-4] 1,910,421 526) 
BELOW 50 mu BY 7 : . 
PERCENT OF PARTICLES|WT.] 665] dsl] 929] 8812205 7251 5291 2.917271 6 


LOW 100 m E NO.1 7520.1 7520 18528]183.1]100 7520 17724]51-318725, 
PERCENT OF eae 4702 | 5005159231100 | 65.8 137813746 189.6) 31 
BELOW Oo1 9226 | 8725195221100 | 2.8 189 1992019520 
PERCENT oF PARTICLES at 200} 200 M00 } | Be 4832018225 4100 7 
BELOW 200 mu (100 | 300 fjoo | Et 86 198,8194.8 1100 196.0 
PERCENT OF PARTICLES te eee 50 

ELOW 250 iG ea eS ees 
PERCENT OF PARTICLES} Re Gee Se Se a ee 
BELOW 300 mu _B’ NC ‘ee SS ee: I 0 a 

PERCENT OF PARTICLES]! © RS AE SR ADE PT SARE 1 100 
OVER 300 mu BY Be ee Ee EO fae 
Particle size Le wioe scgeatsa by Magnesium Oxide a 
8 to: d, Dayto C) 
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Fig. 2 Side-oblique view of L-5 operating with breaker-bar spray 
equipment, 
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Fig. 3 L-5 equipped with jet type dispenser (compare with swath width 
of breaker-bar equipment shown in Figs. 1 and 2). 


Fig. 4 L-4 jet type spray equipment (Spec. No. T-2281: Sprayer, Insect, 
Airplane, Corps of Engineers) adapted to L-5 by removal of venturi 
(shown in operation in Fig. 3). 
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Fig. 5 Closeup of rear of wind-driven herringbone pump: end of breaker- 
bar shown at lower left. 


S21 VOS(OAAB-SPSCPAD T99b) DDT Spray hos 


Fig. 6 Front oblique view of pump and breaker~bar installation. 
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Fig. 7 Side view of spray installation showing position of breaker 
bar in relation to orifice area along rear surface of spray 


pipe. 
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Fig. 8 Observer checking field station (items at each station include 
(1) anopheline larvae in pint containers; (2) petri dishes for 
subsequent biological testing following exposure; and (3) CWS 
porcelain plates), 
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Fig. 9 Observers collecting exposed CWS porcelain plates, larval con- 
tainers and petri dishes, 


Incl, VII Pg. 6 - 47 a 
RESTRICTED 


RESTRICTED 


oie s. = Y 


Fig. 10 Weather station established at test area for obtaining 
meterological data, 
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ARMY AIR FORCES 
ENGINEERING DIVISION 
AIR TECHNICAL SERVICE COMMAND 
MEMORANDUM REPORT ON 
TSEPL3H6 
Capt. L.A. Otterson/vb 
Extension 2-4179 


9 April 1945 
SUBJECT: DDT Spray Equipment for Liaison 
Type Aircraft (L-5) 
OFFICE : Equipment Laboratory Contract Order No. 
SERIAL NO: TSEPL3H-664-647 Expenditure Order No. 664-647 


A. Purpose: To report on a trip to the Army Air Forces Board on 30 
March to 1 April 1945 to coordinate DDT Spray Equipment for liaison 
type aircraft under development jointly by this Command and by the 
Bureau of Entomology and Plant Quarantine through the Army Air Forces 
Board. 


B. Factual Data: 
1. Personnel present were: 
Colonel Schreuder ~ AAF Tactical Center 


Lt. Col. Daniels AAF Tactical Center 
Captain Sullivan AAF Tactical Center 


Lt. Col. Cummings ~ AAF Board 

Mr. Knipping - Bureau of Entomology and Plant 
Quarantine 

Capt. L. A. Otterson ~ Air Technical Service Command 


2. Equipment as developed by the Bureau of Rntomology and Plant 
Quarantine for L-5 Airplane was examined and consists of primarily the 
following: DDT solution tank of approximately 40 gallons in the rear 
seat of the airplane with a hose connecting to a wind driven pump 
mounted on the wing struts, supplying insecticide to spray attachments — 
mounted out on the wing struts beyond a point where no spray would blow 
back on the tail surfaces, This equipment is primarily the same as was 
procured for the L-4 type aircraft and described in Corps of Engineers 
specification T-2281 titled: "Spray, Insect, Airplane". 


3- The requirements as set forth by Assistant Chief of Air Staff, 
Operations, Commitments and Requirements and forwarded to this Command 
by directive from Assistant Chief of Air Staff, Materiel and Services 
dated 15 February 1945, Subject: "Airborne Insect Spray System (Light )", 
describing compact lightweight quickly and easily detachable and 
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Equipment Laboratory, Engineering Division 
Memorandum Report No. TSEPL3H-664-647 
9 April 1945 


demountable spray unit with a gross weight not over 200 pounds, to be 
in multiple units if advisable, that is, one unit on each wing capable 
of dispensing maximum spray consistent with the weight limitation on 
the airplane (provisions have been incorporated for shackles on liaison 
type aircraft), capable of spray operation at least equivalent to the 
equipment now being procured on the Corps of Engineers specification, 


4. The equipment is now being developed by the Bureau of Entomology 
and Plant Quarantine appears to be very satisfactory for the purpose of 
insect spraying operations. This equipment is in the test stage and 
definite information as to suitability should be available in the near 
future. The Bureau of Entomology and Plant Quarantine has requested 
that the ATSC coordinate engineering approval on this equipment. 


C. Conclusions: 


1. In reviewing the requirements established by the Assistant 
Chief of Air Staff, Operations, Commitments and Requirements, it is 
concluded that they are not met by the equipment under development by | 
the Bureau of Entomology and Plant Quarantine. 


2. The equipment under development by the Bureau of Entomology 
and Plant Quarantine appears to be a satisfactory solution to the 
insect spray problem for the near future. 


D. Recommendations: 


1. It is recommended that the following action be taken by the 
organizations listed below: 


a. Engineering Division, Air Technical Service Command 


(1) Continue project to develop equipment as directed by 
the Office of Assistant Chief of Air Staff, Materiel 
and Services. (Action Initiated) 


b. Army Air Forces Board, Orlando, Florida 


(1) Set up a special project to evaluate the equipment as 
developed by the Bureau of Entomology and Plant 
Quarantine as an immediate answer to the problem of 
spraying insecticide from liaison type aircraft. 
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Equipment Laboratory, Engineering Division 
Memorandum Report No. TSEPL3H-664-647 


9 April 1945 
Prepared by: /s/ L. A. Otterson 
- OTTERSON, Captain, Air Coles 
(Name) 
Approved by: /s/ S. R. Stewart 
S. R. STEWART, Colonel, Air Corps 
Chief, Eqipment Laboratory 
Propulsion & Accessories Subdivision 
Engineering Division 
Approved by: 
Concurrence: 
Distribution: 


Asst C/AS, M&S 
AAF Board (Attn: Lt. Col. Cummings ) 
Tech. Data. Lab. (TSEAL-6D) 
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THE ARMY AIR FORCES BOARD 
Orlando, Florida 


> June 1945 
PROJECT DISTRIBUTION LIST 
ARMY AIR FORCES BOARD PROJECT NO. 4469B452.26 


DEVELOPMENT AND TEST OF SPRAY EQUIPMENT FOR L—5 AIRCRAFT 
FOR DISSEMINATION OF INS&CTICIDE DDT 


Quantity Quantity 


AAF Board Control Office 12 AAF Board Files 6 
Field Testing Agency Concerned 1 Members of AAF Board (3) z 
Central Library AAFSAT 1 CG, AAFPGC (Proof Dept.) A 
Director ATSC Area—A 6 Director ATSC Area-B 6 
RAF Liaison Officer AFTAC 6 Hq., AAF Library 2 
AAF Board Liaison Officer ETO 8 AAF Board Liaison Officers (4) 5 
) ATSC Liaison Officer AAFBD 1 Chief, Bu. Aer. USN & 


Dir. of Test, USN, Patuxent 


River, Maryland 2 Command & General Staff School 2 
| OVERSEAS: (When approved by CG,AAF) Each Overseas Theater Commands 2 
Each Overseas Air Forces 5 
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